Glycinergic synaptic currents in the deep cerebellar nuclei.
Despite evidence of local glycinergic circuits in the mature cerebellar nuclei the result of their activation remains unknown. Here, using whole cell recordings in rat cerebellar slices we demonstrated that after postnatal day 17 (>P17) glycinergic IPSCs can be readily evoked in large deep cerebellar nuclear neurons (DCNs), in the same way as in neonatal DCNs (P7-P10). Spontaneous glycinergic IPSCs were very rare but direct presynaptic depolarization by superfusion with elevated potassium concentration or application of 4-aminopyridine consistently evoked strychnine sensitive IPSCs. Glycinergic IPSCs showed fast kinetics in >P17 DCNs while were significantly slower in neonatal DCNs. Immuno-histochemical investigations using a specific marker for glycinergic fibers and terminals showed low density of immuno-fluorescent puncta, putative glycinergic boutons surrounding P18-P23 DCNs, in agreement with the rare spontaneous synaptic activity. But putative glycinergic boutons were present in critical areas for the control of spike generation. In contrast to adult and neonatal DCNs, glycinergic IPSCs could not be induced in juvenile DCNs (P13-P17) despite similar perisomatic immuno-staining pattern and expression of glycinergic receptors to >P17 DCNs. The latter results demonstrate substantial postnatal development of glycinergic cerebellar nuclei circuits. The cerebellum is involved in rapidly controlling ongoing movements. For that function, it is thought important the temporal and spatial precision of its output, which is carried to target structures by DCNs. The present study, by demonstrating fast glycinergic IPSCs in mature DCNs, points to the activation of glycinergic microcircuits as one of the possible mechanism involved in the spatio-temporal control of cerebellar output.